(i1) State the explicit finite difference scheme for the wave equation. : : g} ' Reg. No.:
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Hence ~solve  the equatlon 25%—1i :“é%’ subject  to s - {ﬁr‘)‘\\

( 0)=0, w©,0=0, u®,0=0 and | o - gﬂ@x ,Question _P_@pe_r__ngQ 31268
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o v1b1at10n (up to t 2) takmg h= 1_ B SRR o 8 Fom th/Smth Semestel

Clvﬂ Engmeeung

MA 2264 - NUMERICAL METHODS

(Common to aH b1 anches)

o { | ié (Regulatlon 2008)

. Time :»'I‘_hré_e hou;'é._'- L TR : S Maximﬁ_ﬁi : 100 marks-

Answer ALL questions

PART A —— (10 X 2 20 malks)

1, qf:ate the fixed pmnt t orem f01 the iterative method

2. State the Gauss-Jacobi formula for solvmg a system of three algebraic
' --equatmns e _

g Find the interpolating polynonual y=7(x) given. the data (4 1), (6 3) (8 8) -

and (10 16) using Newton’s forward foxmula

( { v 4. Find the polynomial of degree 3 which passes thr_ough the points (-1, - 21),

o ' - (1,15),(2,12) and (3__,_8_)___11_sing...New.tonfs--d-i-v—ided—-di-fferenées

5. State Newtons forward dlffeience interpolation fmmula ‘to compute the fn‘st
~ order derivative of y = f(x) at x=x,.

1

; 6.  Apply Gauss two-point formula to evaluate 'f ; dy 5 and compare it with exact
P . ’ + X -
S . 0

integration,

7. Use Tailor’s series method to find y(O. 1) given ;l_y =x" +y%, ¥y (0) ~1.
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L (8) . : s :i";fﬁ-"_

(2,33) and (3; 244) . Assume that M (0)=M(3)=0. Also, find
(2.5). o - o ®
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' L ' ‘ 13. (a3 () Find 5 and at x =2 given y(0 18 1) =10, y(3)=-18 and
8, Use Euler_’s method to find ¥ at x=0.1 and 0.2, given 232’_: x+y, y@)=1. @ © ind y given ¥ ) y( ) ¥
. . S dre y(6) 40. e (8)
, : _ ] ; : S
9. - Write down Laplace equatlon and 1ts ﬁmte d1ffe1ence analogue and the (1) Fvaluate J' ydx using Trapezoidal and Simpson’s 1/3 rules, given
standard five: -point. founula o D _ ST _ o
10. State !;he flplte dlffeljence nleﬁhod for Solving. .the w_'ave, equgtjor;, o . 'c T g g .: R .y g e
: ';p_ARTB_ﬂ@x 16.:_80_1nark5). y: 0146 0161 0.176 019 0204 0217 0.23
11 (a) _‘(_i) I‘md a posu;we lOOt of f (m) a® ~—8‘c+8 0, othel than 2. using Ox
- o '1te1at1ve111ethod L -_ : -_ e .(8) o S _ : _ A 14 2.40% dy : : o
e :___.(ii_)_ Solve the followmg system of equatlons by Gauss dean method o _-(b) _ o -_Use I‘_rapezoxdal rule to‘evaluete vf ~£ Veufy yom resuit o
- '.x+y+z 1 3~c+y 3z 5 x - 2y 52 10 N o - (8_)- T o e  with actua] mteglatlon e B PR 8 L
. Or P R L) Uee Gausman tlnee pomt founula to evaluate I = I——
S z
(O W Fmd al posmve 1oot of f (x) """"""" cosx 0 by usmg Newton—. _ S B | ' | o ' - o
R T Raphson method el SRR RTINS (e S 14 (a) () Use Runge Kutta method oforde1 4 to ﬁnd y(O 1) and y(O 2) gwen_ T
(i.i) _Solve the followmg eystem by Gauss Seldal method ‘ @ dx ; y+ ) .‘Y(O) 1 by takmg h =0.1. i , :.. _:, L@
Bu+ 2y 4z =12 —x+dy 122 = 20203y +102 =3, @) Given .y :ny?‘,y(O)=1,y(O.Z)=‘1.1218,y(0.4)_:.1.4682 and
- _ e : ' ' , v(0.6) =1.7379 . Find ¥(0.8) by Adam-Bashforth method. (8)
12, (@) @) | ; me the following data, express y= f (x) usmg NewtonsbackWard L ' S ' ST :
o _':mterpolatlon Hence find. f (5) S : : -’ L - o Or .
| ”ym@'_012 334,  BERETEES S ”me(Mmy:wufﬂn1ﬁMymu<w)wdﬂw)WRme~
3 g o _ _"7 ; D 7 - Kutta method of 4% ordm and fmd y(O 4) by Mllne s pledlctor comectm _
o y f(x) 6 111827 o :_'j_i-(_ - method. o - R e
) Use L terpol f ( . - . _ ,
@ 8¢ agLange 8 interpo at1on o mula to find y(5) given y(l) Z, 15. (a) Solve Laplace equation Vzu =Qover tho squale mesh of 4 umts satasfymg
(2) 4 Y (3) 8, Y (4) 16 and k4 (7) 128 SR ) ' the toliowmg boundary conditions = u(0,y)y=0; 0=y <4—-u(4—y)4—-—1—2—+ -3
or " ' ' 0<y<4, ulx, 0)=3x, 0<x<4,ulx, 4)= 1, , 0<x<4, for the intevior
N _ ! ~ points using Lelbmenn s iteration method. o (16)
(b)‘ (i) Using divided difference table, find f(x) which takes the values ' Or
FOy=1, 'f(1):4 f(8)=40 and f(4)=85. - 8) - :
(b)y () State the Bende1 Sohmltt formula for one dlmensmnal heat
i) Find th bic spli ti th 1,2 : : ?
@ ind the cuble sphne approxxma ion for the pomts 0.1, 0,2, equations. Hence, solve 42—%——% subject to u(0,8y=0, u(8 H=0,
X

ulx, 0):4x—x IZ.Take hzl and find w(x,t) upto t=5/8. (8) o
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